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Abstract 
Of late, it is common to see the use of asynchronous forum in a hybrid learning environment. This study employs Wise, et al.,’s 
(2012) patterns of listening behaviour to explore the students’ interaction level in an online forum platform. Listening behaviour 
refers to tasks such as when and how students interact in discussion forums. A total of 23 postgraduate students from a public 
higher educational institution in Malaysia involved in this study. Using a cluster analysis method, the results indicated four types 
of listening behaviours. Based on these analyses, some strengths and potential weaknesses in the discussion forum were 
identified. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Online forum can be used to complement learning and teaching, particularly in blended or hybrid learning 
courses. According to Balaji and Chakrabarti (2010), asynchronous discussion forum can increase students’ 
understanding and give them the opportunity to share information, perspectives and experiences. Besides, it leaves 
an impact on achievements (Cheng, Paré, Collimore, & Joordens, 2011). Thus, it is important to know the level of 
interaction or students’ engagement in an online discussion forum. Students’ engagement level can be analyzed 
using social network analysis and cluster analysis. In this study, cluster analysis is carried out to classify the 
students’ level of interaction and participation in an online forum. 
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2. Listening behaviors 
In this study, expressing opinions or contribution in online discussions is conceptualized as speaking while 
listening consists of reading the opinions, contributions or post of peers (Wise, Speer, Marbouti & Hsiao, 2011). 
Listening behavior consists of when and how students interact in discussion forums (Wise, Speer, Marbouti & 
Hsiao, 2012). According to Wise, et al., the actions or tasks of students with existing posts in the online discussion 
are considered as their engagement in the forum. An example of the listening behavior action is opening or reading 
and replying the posts sent by other participants. Listening behavior patterns are classified according to several 
domains such as temporality, breadth, depth, speaking, reflection and the final grade (Wise, et al., 2012). This study 
only employs four specific domains consist of 10 variables, involving temporality, breadth, depth and speaking. The 
final grade is also excluded due to the confidentiality of the students’ examination results. Reflection is excluded in 
this study due to the limitation of the learning management system being used.  
Temporality includes four variables include average length of session, percent of sessions with posting actions, 
average number of sessions per discussion and average number of reads before contributing a post. The depth 
consists of one variable, namely the average length of time reading a post. For the breath domain, it comprises of 
two variables, namely percentage of posts viewed at least once and average number of views per discussion. 
Speaking involves three variables, namely the average number of posts contributed per discussion, average number 
of words per post and average length of time creating a post.  
The study analyzes the patterns of online listening behavior for every student participant according to his or her 
level of interaction in the discussion forum. The level of students’ interaction is important in learning because (i) the 
interaction affects the quality of learning (Trentin, 2000), (ii) interaction is a significant cause for making teaching 
and learning (Vygotsky, 1978) and (iii) it will affect the learning process as well (Garrison & Anderson, 2003).  The 
quality of the interaction determines the success of online learning and teaching. Instruction becomes more effective 
when it occurs in a dialogue form where students can interact with their peers or instructors who guide their 
learning. However, online discussion forums found to have many constraints in achieving the learning objectives. 
3. Asynchronous discussion forum 
The asynchronous discussion forum may contribute to understanding the learning content, knowledge 
construction and student achievement. However, it is still less popular among students (Wise, et al., 2012). In 
asynchronous discussion forums, students are less involved or not willing to ask their peers (Anuratha Kanniah & 
Pramela Krish, 2010). Although students’ participation is needed, they rarely post messages in online discussions 
(Cheung & Hew, 2006).  
To create a quality interactive discussion, it is advisable to read existing messages before posting one’s own 
messages (Wise, et al., 2012). However, students do not follow the procedures to be involved in the discussion. This 
resulted in: (i) no sequence in delivering forum (Herring, 1999), (ii) discussions that deviate from the topic of 
learning (Hou, Chang, Sung, 2007), (iii) no link to the original forum and thus forum becomes an independent 
statement (Khine, Yeap, & Lok, 2003), (iv) the discussion becomes disjointed and inconsistent (Zhu, 2006) and, (vi) 
forum would be meaningless (Thomas, 2002). According to Peters and Hewitt (2010), students also focus on the 
selected forum only. These issues will affect the quality of discussion and the learning process. Consequently, the 
students’ level of thinking, as well as their knowledge construction will be affected. Therefore, there is a need to 
analyze the students’ listening behavior patterns in terms of reading and responding to their peers’ messages. These 
listening behavior patterns will be measured and analyzed based on the posts they sent in the online forum.  
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4. Objectives 
Based on the problem statement, the objectives of this study are; 
x To analyze the listening behavior patterns (levels of reading and responding peers’ message) according to 
their level of interaction in the forum.  
x To group the students into clusters according to their level of listening and responding to their peers’ 
messages in the discussion forum. 
5. Methodology  
     The study was conducted at a public university in Malaysia involving an asynchronous discussion forum as part 
of a coursework requirement. A course at postgraduate level (master by coursework) was chosen for this study. This 
course is offered in a hybrid mode whereby weekly face-to-face class sessions as well as online learning session 
using a learning management system (LMS) are applied. The discussion forum is part of the LMS activities carried 
out for the online learning session. A total of 23 postgraduate students enrolling in the course involved as the 
participants in this study. The instructor provides a topic of discussion and the students are required to respond to the 
assigned topic. The log files extracted from the online forum activities are used for data processing. These include 
the information such as the number of students’ view, read and reply messages or post messages and the time in 
each of the tasks in the forum. Based on these data extracted from the log files, cluster analysis will be used to 
analyze the students’ listening behavior patterns as proposed by Wise, et al., (2012).  
6. Findings   
    The sample consists of 23 participants involved in asynchronous discussion forums. The agglomeration schedule, 
icicle, and deudogram vertical graph are used to identify the number of clusters present in the discussion forum.  
     Table 1: Agglomeration Schedule (four clusters). 
Agglomeration Schedule 
Stage Cluster Combined Coefficients Stage Cluster First Appears Next Stage 
Cluster 1 Cluster 2 Cluster 1 Cluster 2 
1 22 23 4.502 0 0 20 
2 2 8 17.863 0 0 11 
3 9 19 35.588 0 0 9 
4 11 15 55.899 0 0 12 
5 13 14 79.019 0 0 11 
6 5 12 102.196 0 0 14 
7 3 4 130.543 0 0 13 
8 7 10 176.469 0 0 12 
9 9 16 232.698 3 0 13 
10 17 21 307.471 0 0 16 
11 2 13 402.628 2 5 15 
12 7 11 521.173 8 4 15 
13 3 9 668.614 7 9 19 
14 1 5 853.757 0 6 19 
15 2 7 1194.828 11 12 18 
16 17 20 1559.322 10 0 17 
17 6 17 2106.500 0 16 20 
18 2 18 2857.638 15 0 21 
19 1 3 3811.788 14 13 21 
20 6 22 5690.428 17 1 22 
21 1 2 16246.048 19 18 22 
22 1 6 54751.076 21 20 0 
Based on the Agglomeration Schedule (Table 1), there are four clusters in the classification of listening behavior 
patterns here. The differences are so significant for the last four sets of data. In specific, the differences are 
significant between 19 and 20 (3811.788-5690.428), between 20 and 21 (5690.428-16246.048), between 21 and 22 
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(16246.048-54751.076). This is reinforced by Figure 1.0 (Vertical Icicle graph) indicating four clusters. Next, 
deudogram (Figure 2.0) also suggests four clusters, namely cluster 1 (students 22 and 23), cluster 2 (students 17, 21, 
20 and 6), cluster 3 (students 2, 8, 13, 14, 11, 15, 7, 10 and 18) and cluster 4 (students 3, 4, 9, 19, 16, 5, 12 and 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Graph vertical icicle for cluster analysis of asynchronous 
discussion forums  
Fig. 2. Deudogram for cluster analysis of asynchronous discussion 
forums 
6.1. Characteristic of each cluster listening behaviors patterns 
One-way ANOVA was further used to identify the characteristics of each cluster. Table 2.0 indicates the findings 
for all ten variables for the four clusters identified earlier. 
Table 2: ANOVA results to test the differences in terms of the 10 variables between the four clusters  
 
Domain Variable Cluster N Mean Standard 
Deviation 
F p 
 
Temporality 
Average  
length of  
session   
 
1 8 .12 .20  
 
.880 
 
 
.469 
2 9 .08 .07 
3 4 .21 .26 
4 2 .00 .00 
Total 23 .11 .17 
 
 
Temporality 
Percent of  
Sessions with     
posting     
actions 
 
1 8 .21 .09  
 
3.336 
 
 
.046 
2 9 .14 .07 
3 4 .20 .15 
4 2 .00 .00 
Total 23 .16 .11 
 
 
Breadth 
Percent of  
posts viewed  
at least once 
 
1 8 .26 .10  
 
1.678 
 
 
.205 
2 9 .25 .11 
3 4 .27 .15 
4 2 .07 .04 
Total 23 .24 .19 
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Breadth 
Average     
number of     
views per     
discussion 
1 8 12.60 5.28  
 
.469 
 
 
.708 
2 9 12.29 5.09 
3 4 13.00 7.12 
4 2 3.50 2.12 
Total 23 11.79 5.70 
 
 
Depth 
Average     
length of     
time reading a     
post 
1 8 .92 1.71  
 
.421 
 
 
.740 
2 9 .51 .63 
3 4 .54 .32 
4 2 .01 .01 
Total 23 .61 1.08 
 
 
Speaking 
Average     
number of      
posts 
contributed     
per   
discussion 
1 8 2.88 1.73  
 
3.271 
 
 
.044 
2 9 2.33 .87 
3 4 1.50 1.00 
4 2 .00 .00 
Total 23 2.17 1.44 
 
Temporality 
Average     
number of      
sessions per     
discussion   
1 8 14.38 5.71  
 
2.214 
 
 
.120 
2 9 16.00 6.63 
3 4 14.50 7.19 
4 2 3.50 2.12 
Total 23 14.09 6.74 
 
 
Temporality 
Average 
number of     
existing 
reading post 
before   
contribute a 
post 
1 8 1.25 1.35  
 
1.721 
 
 
.197 
2 9 .85 .74 
3 4 5.00 8.04 
4 2 .00 .00 
Total 23 1.64 3.49 
 
Speaking 
 
Average     
number of       
words per     
post 
1 8 90.29 12.71  
 
114.24 
 
 
.000 
2 9 140.18 11.42 
3 4 35.50 14.53 
4 2 .00 .00 
Total 23 92.43 49.27 
 
 
Speaking 
Average       
length of       
time     
creating a       
post 
1 8 .06 .04  
 
.844 
 
 
.487 
2 9 .11 .19 
3 4 .27 .52 
4 2 .00 .00 
Total 23 .11 .24 
 
 
 
The classification of listening behavior patterns were also supported by the ANOVA findings (Table 2.0). The 
significant differences between the four clusters exist in three variables only, namely (i) the percentage of sessions 
with posting actions, (ii) average number of posts contributed each discussion and (iii) average number of words in 
one post. The insignificant differences between the four clusters are in terms of: (1) the average length of session, 
(2) percent of posts viewed at least once, (3) average number of views each discussion, (4) average time reading a 
post, (5) average number of sessions per discussion, (6) average number of reads before contributing a post, and (7) 
average length of time creating a post.  
 
Next, for each variable, the clusters are ranked accordingly. Thus, for each variable, the highest ranking cluster is 
categorized as ‘Highest’, the second highest ranking is categorized as ‘High’. The third highest ranking is 
categorized as ‘Low’, while the lowest ranking is categorized as ‘Lowest’. 
 x Cluster 1: Based on Table 2, the variables are placed in four different categories. Cluster 1 recorded the highest 
ranking in three variables: (1) the percentage of sessions with posting actions, (2) average time reading a post and 
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(3) average number of posts contributed each discussion. In addition, this cluster is ranked as ‘High’ in five other 
variables: (i) average length of session, (ii) percentage of posts viewed at least once, (iii) average number of 
views each discussion, (iv) average number of reads before contributing a post, and (v) average number of words 
per post. This cluster was ranked as ‘Low’ for two other variables, namely, average number of sessions for each 
discussion and average length of time creating a post. No variable ranked as lowest. 
x Cluster 2: This cluster is ranked as ‘Highest’ in two variables: (a) average number of sessions for each discussion 
and (b) average number of words per post. In addition, it was categorized as ‘High’ for two other variables: the 
average number of posts contributed each discussion and average length of time creating a post. Cluster 2 is 
categorized as ‘Low’ in six other variables: average length of session, percent of sessions with posting actions, 
percent of posts viewed at least once, average number of views each discussion, average time reading a post and 
average number of reads before contributing a post. No variable was identified in the ‘Lowest’ category.    
x Cluster 3: This cluster was ranked as ‘Highest’ in five variables: the average length of session, percent of posts 
viewed at least once, average number of views each discussion, average number of reads before contributing a 
post, and average length of time creating a post. It was ranked ‘High’ for three other variables: the percentage of 
sessions with posting actions, average time reading a post and average number of sessions for each discussion. 
Moreover, two variables were ranked as low category, namely, average number of posts contributed each 
discussion and average number of words per post. No variable is ranked as the lowest. x Cluster 4: This cluster was ranked as the ‘Lowest’ in all ten variables: the average length of session, percentage 
of sessions with posting actions, percentage of posts viewed at least once, average number of views each 
discussion, average time reading a post, average number of posts contributed each discussion, average number of 
sessions each discussion, average number of reads before contributing a post, average number of words per post 
and average length of time creating a post. No variable was ranked either in the highest, high or low category. 
6.2. Discussion of listening behavior patterns  
The listening behavior patterns were analyzed based on four domains, namely, temporality, breadth, depth and 
speaking. The temporality domain was classified as coherent, incoherent or moderate. The breadth domain was 
categorized as comprehensive, limited or moderate. Depth domain was identified as extended, limited or moderate. 
The fourth domain – the speaking domain – is classified as the most frequent, moderate or infrequent. 
Table 3 shows the summary of the characteristics of students based on their listening behavior patterns or levels 
of reading and responding peers’ message. Since there are four clusters being identified, the position (ranking) of 
each cluster for each variable in the study also identified. The finding of this categorization is shown in Table 3.   
Table 3. Listening Behavior patterns on each cluster based on four domains. 
  Temporality  Breadth  Depth Speaking 
Cluster 1  Moderate  Moderate  Extended  Moderate 
Cluster 2  Moderate  Moderate  Moderate  Frequent 
Cluster 3  Coherent  Comprehensive  Moderate  Moderate 
Cluster 4  Incoherent  Limited  Limited  Infrequent 
 
x Cluster 1 (C1): Focused Listeners, Moderate Speakers, Moderate in Temporality (8 students) 
Compared with other cluster, C1 strength lies in the depth domain that is to read and understand peers’ post in 
extended level. But these students are moderate in accessing or choosing certain posts to read (breadth). Similar to 
C2, C1 students spend time (temporality) moderately in online forum. They only contribute or respond (speaking) 
moderately in the forum. Furthermore, their ability to provide feedback or overall response is moderately good. In 
the study by Wise, et al., (2012), this cluster is closely associated with concentrated listeners and integrated talkers 
cluster. For the speaking domain, this study shows C1 members as moderate speakers.  
 
  
x   Cluster 2 (C2): Moderate Listeners, Active Speakers, Moderate in Temporality (9 students) 
The strength of C2 is in the speaking domain. C2 students contribute the most frequent posts or responses. They 
moderately access (breadth) and read the posts of peers (depth). They spend time (temporality) moderately to post in 
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the forum. They did not view or read all the posts, instead, they choose to read a particular post and then provide or 
contribute actively. C2 students spend time (temporality) that is similar to the first cluster. For this cluster 2, 
although they indicated similar result by Wise et al (2012) in terms of moderate temporality and breadth (Wise et al., 
2012 called it as concentrated listeners) but they are not in the extended depth. Also, although C2 members scored 
frequent in speaking domain, it could not be related to reflective talkers as proposed by Wise et al., because it does 
not have reflectivity variable in this study.  
x Cluster 3 (C3): Extended Listeners, Moderate speakers, Coherent in Temporality (4 students) 
The strength of C3 involves two domains - temporality and breadth.  C3 students spend maximum time in 
asynchronous forums compared with the students in the other clusters. Similarly, their ability to provide feedback or 
overall response (breadth) is at highest level compared with other clusters. However, they only contribute post or 
respond (speaking) moderately in the forum. Despite their breadth of scope is comprehensive, the reading in 
understanding (depth) their peers’ post is at the moderate level. This cluster is similar to broad listener and reflective 
talkers of Wise et al.,’s (2012) cluster due to the similarities in three domains as often extended temporality, 
comprehensive breadth and moderate in depth. However, both studies contradict each other in the speaking domain 
as this study involves moderate whereas Wise et al.,’s finding indicates frequent speaking.  
x Cluster 4 (C4): Silent Listeners, Incoherent Temporality (2 students) 
C4 students’ participation in online forum is at the minimum level (temporality). They just view (breadth) and read 
(depth) some peers post without any contribution (speaking). As for the research by Wise, et al., (2012), it can be 
closely connected to the superficial listener but not intermittent talker as no contribution was made by the students.  
7. Recommendations 
    Listening behavior analysis can provide detail information about the students’ tasks or activities, in which 
the students can be clustered based on their interaction level. This information can help instructor to identify those 
with do not participate in order to increase their level of interaction as well as to help them constructing their 
knowledge. Analysis of clusters allows the instructor to focus on the strengths and weaknesses in the discussion 
forum as an initial step to diagnose the students. This approach allows the instructor to diversify the scope and topic 
of discussion. In addition, cluster analysis can provide data on the number of members in the clusters. This allows 
the instructor to focus in detail by meeting the student personally or focus on target groups by uploading material 
with content suitable for the students in the online forum. 
For example, Cluster 1 involved eight students identified as Focused Listeners and Moderate Speakers. The task 
could be addressed in a wider scope of discussion as their weakness lies in the breadth and contribution. Next, for 
Cluster 2 (Moderate Listeners, Active Speaker, 9 students), the focus should be on the breadth and depth of each 
topic discussed. Also, students can be exposed to apply their knowledge in different situations with the setting for an 
example. This can produce a broader topic of discussion as well as in-depth discussion on the topics. For cluster 1 
and cluster 2, when the weaknesses are corrected, this will indirectly improve the time (temporality) spent in the 
discussion. While for Cluster 3 (Extended Listeners, Moderate speakers, 4 students), the strengths of the students of 
this cluster are in the domains of temporality and breadth. Then the focus should be on the depth of the topics 
discussed. Followed by the last cluster (Silent Listener, 2 students), these students need personal approach and 
opportunity given by the instructor to enable them to engage in the discussion.  
This study will contribute to the understanding of the importance of the cluster analysis approach in 
asynchronous discussion forums. However, it is suggested that an interview session to be carried out to extend the 
findings further by investigating students from each cluster to obtain further insight into their engagement in online 
discussion forums. This will assist in providing further information to understand which particular aspect that 
requires improvement. Thus, a mixed methodology is recommended as this approach allows for the collection of 
data from multiple sources for deeper understanding of the investigation.         
In order to increase social interaction, a collaborative approach is suggested. For example, the findings from the 
study of Fariza Mohd Nor, Afendi Hamat and Mohamed Amin Embi (2012) showed that collaborative approach can 
provide a positive impact on online learning. Along this line, future research should examine the effectiveness of 
collaborative approach by evaluating the quality or knowledge construction among the participants. This can be 
achieved by applying the content analysis method, for instance, using the Interaction Analysis Model by 
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Gunawardena, et al., (1997). This method can also examine the effectiveness of social interaction in an online 
discussion. Content analysis and social network analysis method in asynchronous forum can provide even inclusive 
results on interaction level of the students. Combining content analysis methods and social network can provide 
information covering both the cognitive and social aspects occur an online environment.  
8. Conclusion 
The effectiveness of asynchronous discussion forum in assisting the instruction and learning depends on the tasks 
or activities conducted. For example, the success of asynchronous discussion forums depending on the students’ 
interaction, participation and the quality and the extent of scholarly discussions taking place. The analysis of these 
online forum activities - listening behaviors - will reflect the types of participants. Based on this analysis, further 
suggestions can be made to improve their learning.  
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